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PREFACE. 



*npHIS work was recently published in the fonn of a series of 
articles in Building^ and were at the time written wdth 
the intention of aiding the student of architecture in gaining a 
portion of that technical knowledge of which lie must be the 
master. So favorably were the articles received, and so much did 
they accomplish of their purpose, that they have been gathered 
together, revised and republished ynX\\ the same intention and 
object which gave them origin. 
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INTRODUCTION. 



THE suburban cottage lias become an important factor in the 
building of to-day. Being, as a rule, of comparatively^ 
small cost, and lending itself wdth facility to varied and attractive 
design, it has obtained a most favorable standing with both 
owner and architect. The principles that have governed its 
design, however, seem to have been about as varied as the designs 
themselves. Each designer has been a " law unto himself." He 
lias assimilated, appropriated, copied from all sides, perhaps has 
originated, and has placed the results of his labor in a so-called 
design. A feature, too often, has been made the starting point, 
or even the controlling ideaj all else being subordinate to it. 
Design in detail has been stimulated by a desire for originality, 
which more often becomes oddity and degenerates into .the 
grotesque. 

Design in architecture, however, is an aggregation of ideas ; 
it is composition in its broadest sense; it is a growth from 
a given scheme of requirement, modified or amplified, according 
to existing circumstances. It cannot properly be separated as an 
artistic idea from its material surrounding and its material 
restriction, and exist by itself ; it can be considered only in rela- 
tion to the purpose for whicli, and the material of which, it is 
constructed, and the character of its location, whether in connec- 
tion with other buildings or isolated ; whether on the hillside or 
in the valley. It is good and beautiful in so far as it is a 'truth- 
ful and appropriate expression. It is also systematic, logical aYid 
subject to fixed principles, while, at the same time, admitting 
great latitude. So in good architecture, whether it be of stone 
or wood, the finished composition is the single result of the study 
given to tlie work in all its aspects — the destination or purpose 
of the building, the cost, social, domestic and special jequire- 
ments. There should be nothing whimsical or capricious ; 
neither construction nor design should be forced so as to produce 
deaired effects ; all details should be designed for the position 
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they are to occupy, and according to the material of which they 
are to be formed; wood should not simulate stone, nor stone 
wood. 

All good designs should be characterized by unity and direct- 
ness, with truth and breadth of expression ; all parts and details 
thoroughly subordinated, filling a particular purpose in a well- 
conceived system, and each adding an essential to the completed 
whole. 

Ornament should be employed in greater or less degree, accord- 
ing as it is necessary to enhance or emphasize the design. A 
liomely test, applicable almost indiscriminately to all parts, and 
especially to ornament, is — will the whole lose anything in expres- 
sion or completeness by the omission of this or that part ? Such 
as do not bear this test may safely be said to be misplaced. 
Innumerable instances of misplaced design are to be met with in 
recent building, notably so in suburban and seaside cottages. 

The practice of well-studied, logical and dignified design can- 
not be too strongly inculcated in the student. This may be 
advantageously stimulated by acquaintance with the works of 
the great periods of architectural art, as well as the best of 
those of our own age. 

It is proposed in this volume to lay before the student the 
process of systematic design involved in the preparation of the 
drawings for the erection of a suburban cottage, and at the same 
time to treat of the details of its construction and finish. 



CHAPTER L 



THE PLAN— ITS DESIGN AND KEQUIREMENTS. 



THE first drawing to be considered is the plan — not the 
elevation. It is the most important in the scheme, and the 
study and thought given to it is felt and shown throughout 
the entire work. The plan must be clear, comprehensive and 
direct. It must provide in the best and most economical manner 
for social and domestic usage and requirement ; communication 
between separated apartments should never be through any- 
other, but by means of hallways. The disposition of the rooms 
should also conduce to the effect of both interior and exterior. 
Local circumstances, such as character of the situation, the points 
of the compass, and preference of prospect, should have their 
due weight. 

It is supposed that the building is to be for a family of refined 
taste but moderate means, and to cost about seven or eight 
thousand dollars. It is to be situated in a country more or less 
hilly and is to face northwest — the best view being in that direc- 
tion. It is to be two stories high, to have a well-marked roof 
and the accommodation usual in such homes, namely, entrance- 
hall, parlor, library, dining-room, sitting-room, butler's pantry, 
toilet room on the first floor, together with kitchen and scullery, 
store-rooms, etc., in a position more or less detached.* On the 
second floor will be three or four chambers, a sitting-room, toilet- 
room, closets, etc. The disposition of the roof story will include 
a children's play-room, a store-room and two or more bed-rooms. 
Service stairs, communicating with all stories, are to be provided. 
The cellar will be under the whole of the house. 

This scheme of requirement having been fairly fixed in the 
mind, the designer may begin to sketch the first story plan. 

. A preliminary study of all the plans and eleva- 

QIp f Vi ^^ tions should be made in free-hand to a small scale. 

An intelligent idea of the relative disposition of 

the parts of the building, as well as the general treatment of the 
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exterior, can thus be obtained before any precise drawings are 
commenced. It will be found to be an economy of time and 
energy in the later work. Tracing-paper is the most serviceable 
for the purpose, as it permits the study of the drawings without 
the liindrance of transferring common measurements. 

Sketch out the first story plan, disposing it to the best possible 
advantage. Over this place another piece of tracing-paj^er and 
study the second story plan. It will be necessary to return con- 
tinually to the former, to alter the location of parts, such as the 
stairways, chimney-stacks, etc., in order to make a satisfactory 
arrangement ])ossible in the latter. The alteration of the entire 
plan will not be found infrequent. This study should be con- 
tinued until the various parts of the plan harmonize and permit 
of good and straightforward construction. The advantage of this 
method will be readily conceded. In the same maimer the 
elevations should he sketched. 

These preliminary rough drawings give the designer a tolera- 
bly clear idea of the general features of his building and assist in 
correcting and avoiding misjudgment and error. 

The building facing northwest, the rooms most to be occupied 
will be placed in the south and west sides, giving the halls, 
pantries, kitchen, etc., the northern exposure. The dining-room 
may be disposed so as to receive a portion of the rising and 
setting sun. It should be protected, however, from the too 
severe heat in summer by ample verandas. 

The hall, being a prominent feature, will gain in interest if it 
can command a good outlook. The other rooms will be disposed 
according* to the limitations of the plan. In each the aspect 
should be considered. 

Several practical qualifications before all others nnist be con- 
tinually kept in mind : free communication between the several 
rooms, no room being entered through an- 
Communication ^^j^^^ j^ accommodation for the stairs. 

Between ^ . ^ ' , 

T7 so as to give easy ascent; and parts natu- 

rally belonging to each other not to be 
separated. For artistic reasons the designer should remember, 
first, that the direction of the axes of adjoining and connected 
rooms, such as parlor and dining-room, should not be the same 
if it is j)Ossible to avoid it (compare Figs. 1 and 2). The effect 
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II 



in Fig. 1 is evidently preferable to that in Fig. 2 ; second^ that 
the size of any room is apparently increased, pro- 
portions being otherwise good, by the judicious 



This is 



-^ ^ multiplication and grouping of windows, 

especially effective in suburban houses, where the 
view of external objects is broader and less limited, and the re- 




Fio. 1 



Fig. 2 



striction of the room consequently less apparent. The same 
--_. . number of windows disposed separately will, how- 

ever, fail of the results obtained by the grouping. 
The relative value of the two arrangements can be under- 
stood by comparing Figures 1 and 2. Third., by the same 
reasoning, ^dews from one room through others also pro- 
duce large and pleasing effects. Advantage is to be taken of 
these points, without forcing the plans. Fourth^ vary the 
Forms of Rooms forms of the rooms where possible. Flfthy 
to be Varied. minor parts, such as closets, should be 
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worked (mi of the plan and not put in such makeshift positions 
as the comers of rooms. This is not so reprehensible in the 
unimportant parts, such as the roof story. Sixth^ doors should 
-. be located so as not to conflict with each other, or 

impede the placing of furniture ; should darken no 
windows when opened, and should be himg so as to conceal the 
interior of the rooms as much as possible, especially in chambers. 
"Compare Fig. 1 and Fig. 2. At all times remember and pro- 
vide places for the various pieces of furniture. 

With these points kept in mind, tlie plans have been sketched 
out, and a more or less satisfactory arrangement obtained. We 
now work out the sketches accurately to scale, with the aid of the 
usual drawing instruments. This has been done in the present 
-example, and gives the preliminary plans (Figs. 3, 4 and 5). These 
. must be critically re-studied. The hall is located 

p. ^ with its entrance on the front. To the right the 

. parlor has been placed, with tlie dining-room 
immediately in the rear. They can be opened into each other 
l)y means of sliding doors. The desired northwest view is given 
to the dining-room by projecting it beyond the line of the parlor, 
and eliding the angle. By this means its form is also varied. 
This bay-like end will, when well filled with windows, be eflPec- 
tive. We will place the library on the left of the hall, opposite 
the parlor ; it is here more or less retired, but may, if needed, be 
used in connection with the latter. Back of the library is the 
staircase hall. In the rear of the dining-room, communicating 
with it through the butler's pantry, and a passage on which a 
^tore-room opens, is the kitchen. The windows in the passage 
•enable it to be made practically open to the outer air, which, in 
summer, is an evident advantage. Opening from tlie kitchen is 
the laundry, in which is placed the servants' water-closet. This, 
with the bath and water-closet of the second story, gives direct 
and vertical lines for the main drainage. Both laundry and 
kitchen have direct egress upon rear veranda. 

The sitting-room is placed so as to commmiicate immediately 
with both front and rear portions of the house. The rear hall 
•contains the service stairs to upper stories, the stairs to cellar and 
the water-closet. It has a separate entrance from the outside 
through a porch, sheltered by the projecting second story. 
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Fio. a— First Story Plan. 



14 



THE SUBURBAN COTTAGE. 



A closet may be provided for the sitting-room, and one for the 
front hall, under the rising flights of stairs. 

The second story chambers have been placed over the parlor, 
dining-room and sitting-room. That over the library may be 




Fio. 4.— Second Story Plan. 



used as a sitting-room if desired The batli-room is over the 
laundry and a bed-room over the kitchen. A linen-room or store- 
closet has been arranged over the butler's pantry. Each roon 
has its closet ; the main chamber over parlor having a dre.^sing- 
room in addition. Rear stairs give access to the third or i-oof 
story, the plan of which follows that of the second story, and 
contains four bed-rooms, two store-rooms and a children's play- 
room. 
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We now again go over the plans, criticising them closely. In 

the first place, it is quite evident that the building can scarcely 

. be erected for the stipulated sum of money. 

p. ^ It will, therefore, be necessary to make such re- 

•j . ... duction or re-arrangement as will lessen the cost. 

The space allotted to the halls seems too large as 




Pig. 5.— Plan of Roof Story. 

compared with the size and cost of the building. It, however, 
cannot be considered altogether as to its primary use as a means 
of passage, but also as an apartment into which the visitor is first 
ushered and receives his first impressions. The dimensions will, 
therefore, be reduced as little as possible, if any. A re-arrange- 
ment of the rear hall may condense the plan materially. The 
sitting-room, if needs be, may be omitted, the library being used 
for this purpose. The second story will be affected more or less 
by the alterations made in the first story. In the third story the 
rooms over ^the rear portion of the house will be omitted 
entirely. 
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Tlieee alterations are to be carefully Btndied in the preliminaiy 
plans, and a different disposition of any part that may suggest 
even relatively better results is to be thoroughly considered. 

The reduction in cost is not, however, to be accomplished 
wholly by reductions in dimensions. These are necessarily 
made ; it is much preferable to gain the results by more con- 
densed and economic arrangement ; simplify the plan and lessen 
the number of breaks or angles; let every inch of space be 
employed in the most direct and advantageous manner. At the 
same time tliat the expense must be decreased, the accommoda- 
tion is to remain substantially the same. An almost complete 
re-arrangement of the preliminary plans may, therefore, be 
necessitated. 

Figures fi, 7 and 8 give the re-studied preliminary plans of the 
first, second and roof stories, respectively ; on the first story, the 
parlor, dining-room, library and hall have been left in their rela- 
tive positions. The parlor has been decreased in length and 
breadth ; the dining-room only slightly (6 in.) in width. The 
library has been turned so that its longer side is on front of the 
house. The size has also been reduced. This change permits a 
more compact plan by bringing forward the rear parts. The 
rear hall has been placed immediately adjoining the staircase hall 
and the sitting-room has been omitted. The library can l>e used 
for the purpose. 

Beneath the landing of the main stairs, a closet for the library 
or sitting-room, a hall closet and a water-closet (partly) have been 
disposed. This water-closet opens ujwn the rear hall, as does also 
the kitchen. A porch gives entrance to both hall and kitchen. 

The butler's pantry retains the same relative position as in the 
first plan ; the passage between it and the kitchen now opens 
upon a kitchen porch, and at the same time forms an entrance 
lobby for the kitchen. The store-room has been, together with 
laundry, placed in rear of the kitchen. The latter opens on the 
porch. 

The alteration of the second story follows that of the first, the 
most important changes being the omission of the service stairs — 
access to the roof story being now by means of the second flight 
of the main stairs — the different location of the bath-room (being 
now over the rear hall instead of over laundry as before), and the 
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omission of one bed-room originally over the kitchen. The 
changes that have occurred in the roof story are clearly shown in 
the plans. 

It is advised that the two sets of plans be carefully compared 
with each other. 




r ^ 



Fig. 6.— First Story Plan. 



Examining the plans, with reference to the requirements pre- 
viously stated, it is seen that the relative positions of the several 
adjoining rooms and their forms are fairly well varied ; the num- 
ber and disposition of the windows promise good results ; the 
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doors do not conflict, and proper and adequate places for furniture 
are provided. 

Before the plans are left let a few cautions be added. 

Give the stairways ample accommodation, in order that the 
ascent may be made easy, and that furniture may be carried up 




J^fiS-M 



Fio. 7.— Second Story Plan. 



and down without damage, either to walls or balustrade ; insert 
landings where the flights are in any degree long ; as far as pos- 
sible avoid " winders," and, when they are necessary, let their 
size be such as to make them serviceable at any point of the 
tread. 
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Always place the bath-room over those parts of the story below 
which will be tlie least affected in event of leakage or accident. 
{In the former plans it was placed over the laundry ; in the 
latter it is over the rear hall.) 

Always bear in mind the roof of the building, and so devise 
the plan as to avoid the compulsory adoption of a strained or 
forced system of construction. 




Fio. 8— Plan of Roof Story. 



All the requirements for the i^lans having been fulfilled, we 
are ready to study the elevations. 

(It is to be remembered that all the general scale drawings, 
plans, elevations and sections, are to be made in pencil and are 
not to be inked in until the series has been completed, and all 
alterations and corrections made.) 

The preparation of cellar plan is to be deferred until after the 
elevations are finished. The roof plan will be finally determined 
during the working out of the elevations. Both, however, should 
already have had some thought indirectly given to them. 
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ELEVATIONS. 



TAKING the tracing paper and placing it over the plans, we 
begin to sketch out the elevations for eacli side in succes- 
sion. To a certain extent the general disposition and treatment 
of the exterior has shaped itself during the study of the plans. 
Although the plans in all their details should be practically fixed 
before the elevations are commenced, it is not necessary to 
banish ideas of treatment, either of exterior or interior, entirely 
from the mind. They must naturally have some bearing in the 
work of design. At the same time one protests strongly against 
the tendency and practice of making the plans conform to a 
desired design — sketching first the exterior and^Ut^ig the plans 
to it. 

Having completed the rough sketches of the elevations, we 

should have fairly concise notions as to the composition of the 

building — its possibilities and opportunities for 

Roof Plan, ^^^jg^j^ ^g^^^ rji^^ method of treatment of the 

roof has of necessity formulated itself, so that we may with 
advantage lay out its general plan. Let us do this at once^ 
giving it careful study (Fig. 9). 

Its system must always be simple and intelligible. No matter 
howsoever complicated it may be in its parts, it should be so 
arranged that the spectator may readily separate its main and 
subordinate features. Examining the plan it will be seen that the 
main and dominating roof has been placed over the bulk of the 
building and covers the space marked A B C D. All the pro- 
jections have been roofed with separate gable or hipped roofs. 
The projection from the body of the plan on the northeast has 
been divided into two parts, the larger including the width of the 
chamber on the north comer and that of the stairway hall. The 
remaining part of the projection has been covered by continuing 
the main roof down over it. Had the entire projection been 
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covered by a gable or hipped roof, its ridge would have run up 
6o high above the Hue of the main ridge as to have led to con- 
fusion — (a subordinate roof would have had greater prominence 
than the- principal roof) — and either an awkward or strained 




Pio. a— Roof Han. 



treatment been occasioned. A "lean-to" roof has been used 
over the laundry extension. The large bay on the west develops 
into an " engaged " tower and is independently roofed. 

Next to the plans in technical importance, and a most essen- 
tial drawing in connection with the elevations, is the ccm^tmctive 
or general section (Fig. 10). It gives the heights 
^ . of the stories and of the framing, the depth of the 

foundations, the sizes of nearly all the timbers. Tliis 
drawing should be carefully figured. 
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It is impossible to lay down any specific directions or rules f . >r 
designing an elevation. The qualities that make it a dedgn are 
almost wholly artistic, and as such must be felt. Fertility of 
idea and facility of expression are the results of experience, dis- 
criminating study, broad reading and critical observation. The: 
means to obtain these points are within the reach 
of almost every one. We cannot expect to 
evolve all our idea« from ourselves ; the results 
must sooner or later become either grotesque or 
abnormal or absolutely barren. We must learn 
in a great degree from what others 
have done, study their works, and 
see wherein they set us an example 
to follow, or show a path to avoid. 
We may assimilate ideas and even 
copy tlie process by which they 
were produced ; the ultimate results 
should be pur own. To 
broaden and enlarge the 
possible field of one's in- 
ventive faculty, travel is 
perhaps the most effective 
means. Its best substitute 
is to be found in standard 
books and periodicals and 
in well-selected and good 
photographs. 

A good design must aim at breadth and repose, strength and 
dignity. To this end it must, to a greater or less degree, be 
qualified, first, as clear, intelligible and relatively simple; it 
should be a logical and trutliful expression of its plan. Prefer- 
ence is to be given to that mode of expression which is most 
direct. This does not conflict with elaboration ; it rather pre- 
pares a proper place for it as well as enhancing it. Second, it 
should have unity ; a clearly-defined idea should be felt and 
shown to dominate in all parts. Third, all parts should be prop- 
erly subordinated according to their relation to the whole. 
Prominence should not be given to that which is manifestly an 
accessory. Fourth, the design should be treated by masses and 




"FiO, 10. — Constructive Section. 
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Fia laL— Elefvation on Southwest— Sida 
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not by disconnected features. All minor parts, such as doors, 
windows, etc., should be distributed systematically. Details 
should be designed in reference to their location and the part 
they are to bear in the completed whole. The important 
elements of the design should be accentuated. 

It is fair to assume that these points are reasonably intelligible 
to the student. He is advised to carefully study and analyze 
every good design wliich comes imder his notice — to obtain a 
good and adequate reason for every part and element of both 
plan and elevation. 




Fig. la— Elevation on Southeast— Roar. 



Having sketched out the elevations with these considerations 
in mind, we draw them accurately to scale. Figs. 11 and 12 give 
those on the northwest and southwest respectively, while Figs. 
13 and 14 give the rear and remaining side elevations. 

Having adjusted any point of conflict between the plans and 
elevations, which may become evident in working out the latter, 
and which are, by the nature of the case, almost sure to occur, 
and made such emendations or alterations as may prove to be 



ELEVATIONS. 



25 




Fia 14— Elevation on Kortheast— Side. 



advantageous, the design as thus far completed should be care- 
fully reviewed in the light of the general preliminary remarks. 

"What has preceded has been devoted wholly to the design^ 
both in the plans and elevations. In this direction we shall go 
no further. Care has been taken to indicate to the student a 
logical method ; and it is hoped that in conscientiously following 
it out and applying the line of thought, he will, in some degree, 
gain in good and correct design. Ability to tnily and effectively 
criticize one's own designs is to be zealously cultivated. It is 
natural to fail to see faults in our personal work ; but in the pro- 
portion in which we are able to discern such faults, is our power 
to produce better and purer results strengthened. 



CHAPTER III, 



MASONRY AXD BEICKWOBK. 




Kick 15.— Foundations and Cellar Floor. 

ASSUMING that tlie plans and elevations have been re-studied 
and pronounced satisfactory, the work of preparation for 
the execution of the design begins. The foundation plan (Fig. 
15) is the first to be made. The material of the walls will, in 
this case, be of brick, and consequently 16 inches 
p- thick; walls 8 inches and 12 inches thick are 

placed under the bearing partitions above, and 
thus incidentally divide the cellar space into rooms convenient 
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for domestic purposes. These interior walls, where not desired, 
may be substituted by a post and girder construction. Two- 
entrances have been provided on the southwest side, one leading 
directly into the cellar and the other into the space under the 
veranda, which is to be excavated to the level of cellar floor 
and paved either with concrete or flagstone. A 
' curb wall is built to retain the outside earth ; from 
this wall, piers are carried up to the level of the girder beams of 
the veranda and support the same (Fig. 16). 




Fio. 16.— Section of Veranda showing Curb WalL 



The stairway opens into the rear hall first story. The room 

C 1 ^I'H below the laundry is used for fuel. The coal slide 

is of the ordinary construction: the opening 

curbed with brick and coped with bluenstone, and the bottom and 

sides of the slide lined with flagstone. (See Fig. 17.) 

The opening of the slide is covered by a bar grating, hinged 
into coping, so as to open backwards against house wall, and is. 
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secured on the outside by a padlock. The opening of the slide 
on the inside of the house (Fig. 18) is closed with a framed door 
1|" thick, hung on l|''x4" yellow pine frani^, built into the 
brick-work. This door is to have a bar and pin fastening. 




Fig. 17.— Section of Coal Slide. 

Where the cellar space is restricted, or necessary for other uses, 
it may be advantageous to construct the coal vault entirely out- 
side the foundation M'all, providing it with one or more openings 
{with ordinary ciist-iron xjovers , accord- 
ing to its size. The coal, in this in- 
stance, would be delivered at once into 
its storage space. An entrance to the 
vault from the cellar would be made. 

Ash pits for library, parlor and 
dining-room fire-places are built in their 
respective chimney stacks. The open- ^^- i^-Door to Cool SUde. 
ings at the bottoms are to have cast-iron doors 10''xl8'', the 
frames of which are to be built into the brick-work. An ash 
vault is located under the kitchen porch, on the southwest. 
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In walls of any description, uniformity of construction is of 

the first importance. Especially is this to be true of foundation 

.walls. Those for frame structures are very f re- 

--- -. quently built in a most careless manner. The 

effect of default is, unfortunately, just as obvious- 
in the frame a^iperstructure as it is in a building of brick or stone. 
In general, it seldom occurs that the walls themselves are inad- 
equate to the weight to be carried ; the trouble more often 
is with the footings or the beds on which they rest, or in the 
walls themselves. Too much care can scarcely be given to these 
prime considerations. 

The foundations for the smaller frame buildings, such as cot- 
tages of the ordinary dimensions, may in general be built with 
safety in almost any location ; those for larger and more import- 
ant structures, such as villas, suburban residences or churches,, 
require more careful study and preparation. The several parts 
not infrequently necessitate different treatment. While the 
usual footings for the foundation walls and their beds may be^ 
and generally are, amply secure, those for the tall and heavy 
chimney stacks, often isolated in the interior of the building, 
may demand a special provision. In all cases the extent of the 
footing should be proportioned to the weight to be carried. 

The method and extent of the preparation of the beds for the 
foundations depend upon the character of the ground. This 
must be determined in each particular instance, and may be 
ascertained, together with the depths of the several strata, tlie 
existence of springs of running water that may prove detrimental 
to the work, with a reasonable degree of accuracy, by sinking 
several trial wells. The cost of these wells may be more than 
compensated for in buildings of considerable dimensions, by 
the prevention of too large and irremediable settlement. 

The footings are always to be built in trenches, the sides of 

which should be cut to a true line and no wider than is necessary 

. for the proper laying of the stones. The earth 

OO ing . g^i^^^i- ^jjg footings should be disturbed as little as 
possible. This is more essential when the footing is to 
be of concrete. The trenches, excavated to the required 
depths, should have the bottoms carefully levelled and well 
rammed. 
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Wliere the earth is not compact, the trendies should be 
excavated until a firm bottom is reached. 

When the ground consists of rock, compact earth, stiff clay, or 
fine sand, the foundation can be laid at once on the natural sur- 
face, care being taken to have the beds horizontal. Where 
it is impracticable to reach a solid bed, special means 
must be employed, such as piling. A great width of footing 
may in some cases compensate for the more or less yielding soil. 

It is safe always to lay the bottom of the trenches with a good 
concrete, of depth varying according to the nature of the build- 

4. o ^ ^^Sy ^"^ ^^ ^^ ^®® ^^^ ^^^^ eight inches, and 
P with a width of at least twelve inches greater 

than the wall above it. The concrete should be 
made of good fresh cement (for general purposes Kosendale is 
perfectly satisfactory), and clean, coarse, sharp sand in the pro- 
portion of about one part of cement to two parts of sand and 
two and a-half parts of broken stone by volume. The concrete 
footing distributes the pressure over a greater area, and therefore 
lessens the chances of subsidence. 

When special means are employed to give a solid footing, it is, 
^ven then, best to include somewhere in the system a course of 
concrete. Especially is tliis essential where piling is 
used, in order that there may be an equal bearing on 
the head of every pile (Fig. 19). 



Piling. 





Fio. 1ft 



Fio. aa 



The writer has seen a course of large, roughly-dressed footing 
€tones laid directly upon the piles (Fig. 20). It is almost 
impracticable to ensure that such a stone shall bear upon every 
pile, without the intervention of some material such as concrete. 
The result can scarcely be other than it was in the case cited — 
settlement almost of a disastrous character. 
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If the bed course of concrete be of sufficient depth, and the 

building not very large, the walls may be laid without footing 

P . P courses. Where they are used, the courses 

* of the bricks should project not more than 

one inch, and should be in two or more courses (Fig. 21), but 
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Fia. 21.-Section of Brick Foundation WaU. 

never in single courses. Special care must also be taken that 
the back joints of the bricks be as far from the edge of the 
courses as possible. It is quite common to lay all the bricks in 
the projecting courses of the footings as headers. 
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When the foundation walls are of brick, as shown in Fig. 21, 

tlie bricks should be well burnt, sound, of even color and good 

m» _^ T • ^ shai>e, and be laid with cjfo*^ ;W/ite in cement 
Mortar Joints. *^ ' ^.r. r :? n • ^ , . i 

mortar. IS me courj^es of full-sized bncks 

should measure twenty-four inches in height. It is better, how- 
ever, that they be laid twenty-three and one-half inches. "When 
the bricks are less than the usual thickness, which is frequently 
the case with those produced by the local kilns, the standard 
height is not to be made up in mortar, but by an additional 
course of brick. It is not at all rare to see mortar joints five- 
eighths of an inch thick. Only enough mortar should be used in 
laying stone or brick to give perfect cohesion. The thicker the 
joints, the greater will be the settlement of the wall. 

In order that the cellar may be kept comparatively free from 

dapipness, the wall should, as far as possible, be pi*evented from 

absorbing moisture from the so 1. This may 

be accomplished by a thick coating (one-half 

' r 11 \A7 11 ^^ inch) of asphalt or pure bitumen, applied 

- • ., while hot to the exterior of the walls, and 

extending from about four inches above the 
ground line to the lowest line of the footings. Wherever 
there is a projection of any kind, its upper surface should be 
made so as to shed water (Fig. 21). 

The same result may be obtained by the use of the " blind- 
drain," which is constructed as indicated in Fig. 21. A space 
about twelve or fourteen inches wide, and run- 
rSimo-Lirain. ^^j^^ ^j^^ j^j^ depth of the foundation wall and 

the footings, is excavated on all sides of the building. A tile 
drain is placed at the bottom of the excavation, graded so as to 
carry any collected water to a proper place, and the space above 
filled in with coarse, clean gravel, or broken stone. The top 
of the drain is covered by a flagstone, about eight inches 
below the surface of the ground, and also inclined so as to shed 
water. 

It may frequently be found necessary to place this " blind- 
drain " only on those sides of the building which may be par- 
ticularly exposed. . For ordinary sites a sufficient protection is 
obtained by the bitumen coating. 

An excellent method of making a practically dry cellar may 
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be found in facing the interior of the wall with a course of 

M -^ . -^ hollow fire-clay bricks. These are made tlie 

size of an ordinarj^ first-class brick, and 

accordingly may and should be bonded into the brick-work of the 
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Fio. 5^3.— Hollow Wall 



walls, at every sixth course. This method is shown in Fig. 21, 
H 11 \A7 11 Dryness may also be obtained by building 
hollow walls, and using either glazed or the 
hollow fire-clay brick as bonds (Fig. 22). 
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The ready absorption of moisture by brick and stone work 
makes it essential that the foundations of a well-built house, in 
-. p addition to tlie means used to prevent the di- 

' reet entrance of dampness from the soil, be 
provided with a damp course to clieck any possibility of its ris- 
ing in the walls above, and damaging the timbers that may rest 
upon them. There are several forms in which this "damp 
course " may be made : by slate set in cement ; by a thick layer 
of asphalt or pure bitimien ; by glazed pottery slabs ; or by one 
^or more courses of hollow lire-clay bricks (Figs. 21, 22, 23). 

Sheet lead has been successfully used, but is generally ex- 
cluded because of its cost. 

If tlie foundation walls are of stone, they should have a thick- 
ness of not less than twenty inches. They are usually built in 

«. «.r ft some description of rubble work, of which there 
Stone Walls. i t ^ i i • v •*• • 

are several kmds, each having jjecuhanties m 

the arrangement of the stones or of the work put upon them. In 
all rubble work the mortar should be of the best quality, as the 
strength of the walls in large measure depends upon it. 
"Headers'* or bondstones extending entirely 
Bondstones ^j^rough the wall should bo built in at regular 
intervals, not exceeding four feet in a horizontal 
course. These courses should occur at least every 
two feet in the height of the wall, and alternate with each other. 
The headers should be dressed to the thickness of the wall 
before being set in it. A common practice among masons is to 
build in stone much longer than the width of the wall, setting 
the interior end flush with the wall face, and allowing the excess 
of length to extend beyond the outer line. The projecting por- 
tion is Iroken off after the walls are completed. This practice 
has bad results in two particulars : the hreaking of the stone 
after it has been set disturbs the mortar joints, and so tends to 
weaken all the adjacent work ; and as it is very common to forget 
to cut off the projecting ledges, they serve to collect water drain- 
ing through the soil, and iifford it an easy channel to the interior 
of the wall and building. 

Headers should be of sufficient or adequate size to be able to 
stand a very considerable cross strain. 

The bonding of the stones should be such that those placed on 
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the opposite sides of the walls may overlap ; the interstices should 
not be filled up with mortar in which smaller stones 
Bonamg. ^^ loosely imbedded ; each stone should, as far as prac- 
ticable, be fitted to its position, even though roughly done by the 
stone-hanmier ; only enough mortar is to be used as may be neces- 
sary to thoroughly cement the parts together. The objections to 
the lavish use of mortar are the same in stone as in brick walling. 

Unscrupulous masons are given to building up the sides of the 
walls separately, filling in between with small stones, and 
depending, for the bonding of the two parts, on the head- 
ers. Such building should always be prohibited. The stones 
fhould be laid on their natural beds, and be as nearly 
US possible horizontal. No stone should be allowed to project 
l>eyond either face of the wall ; they help to collect water, and 
transmit it to the wall. All joints on both sides should be care- 
fully pointed or weathered. 

Of the several varieties of rubble work, uncoursea rubble is 
the lowest grade, and is used only in unimportant work. Neither 
beds nor joints are dressed,the stone being 
Uncoursed Rubble. ^^^^^^ ^j^^^p^^^ j^^ ^1^^ hammer. No at- 
tention is given to courses. 

It is difficult to build a thoroughly good wall in this species of 
work. The irregularity of the stone frequently precludes tlie 
obtaining of a proper bed, or of even breaking joint at every 
SLone. It depends greatly upon good mortar. 

In squared rtibhU all the stones are more or less carefully 

squared, the beds being horizontal and joints vertical. Both 

these varieties are sometimes laid in courses 

Squared Rubble, ^f ^^^j^,^ ^^ fourteen inches high, the top 

of each course being brought to a level. The second description 
of rubble walling should be used in all really first-class founda- 
tion work. 

The foundation for the interior walls would best be built 

of brick. The prevention of absorption of dampness in the stone 

wall is to be accomplished by the same methods 

Damp-proof .^ described for the brick walls. If hollow fire- 

* * ^ clay bricks are used as a lining, they must be 

anchored to them, either by dri\'ing into the 

joints of the stone-work long, flat-headed nails, and buildinor 
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them into the joints of the hrick-work or by bnildiBg up the 
wall and its lining together, bonding every few xjourses the same 
as with brick-work. The damp course used may be any one of 
those previously described. 




Fig. aS-^-Stone Foundation WalL 



In Fig. 21, the damp course is represented as made with the 
hollow bricks; in Fig. 22, with a course of glazed pottery ; and 
in Fig. 23, with the coating of bitumen. 

Where the thickness of the stone foundation wall is consider- 
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able, and the line of the window sill quite high, it is usual to 
splay the wall below the sill, so as to admit a greater quantity of 
light (Fig. 23). 

One of the most troublesome emergencies to meet in a 
foundation is a spring of running water, emptying into 
, or inclining towards the excavation. Should this 

--- ^ be discovered, it must be followed up, and means 
applied that will either check it or give it a 
different direction. The protection that may be given to 
the walls by the coating of bitumen, the blind-drain or other 
device, must not be wholly depended upon for security. 
In such circumstances, or where a building is on a hill- 
side, in the soil of which is much running water, or where the 
substrata are of stiff clay, rock, or such as may hinder or prevent 
percolation, and carry the water along their upper surfaces, the 
foundation may be quite effectually protected by establishing a 
blind-drain at some distance from the house, and carried to a 
fiuflScient depth to cut into these strata and intercept the water. 
At the bottom of this a tile drain should be placed and extended 
80 as to deliver any accumulated water fully clear of the building 
in a later descent. 

The earth immediately about the building should be graded to 
ehed the surface water away from the walls. 

It must always be remembered to have the excavation made 
larger on all sides, in order to permit the joints being made pro-" 
perly. It is afterwards to be filled in and well rammed. 

The floor of the cellar may be either concreted or laid with 
sleepers, as shown in Fig. 23. If it is to be concreted, the 
^ .. —- earth should be excavated to the depth of at 

least eight inches below the floor level, four 
inches of clean, coarse sand laid evenly over the sur- 
face, and on this three or four inches of concrete. The concrete 
should be carefully graded to the drain openings. In the latter 
case, the earth should be excavated about ten inches, and a layer 
of two or more inches of concrete, roughly levelled, laid over the 
whole area ; this is to be followed by six or eight inches of dry, 
coarse sand, in which the locust or chestnut sleepers are bedded. 
The bottom and sides of the sleepers may be advantageously 
coated with bitumen. 
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The construction of the exterior entrance to the cellar is of tlie 
ordinary description. The walls are not less than twelve inches 

Exterior thick, of brick, carried np to or above the ground 
Entrance to line, and coped with blnestone two inches thick. 

Cellar. Unless these coping stones are of considerable 

size, so that their weight will liold them easily in position, it will 
be expedient to cramp the stones together. 

The treads are also of blnestone, two and a lialf or three inches 
thick, built into the brick-work at each end, and projecting over 
the riser at least three-quarters of an inch. The riser may be 
either of stone or brick. The platform at the bottom of the 
steps should be about three inches lower than the stone sill of 
the cellar-door, and provided with a proper drain. 

The remaining mason's work in the building consists of the 
setting of the drains, construction of the cesspools and chimneys, 
and the plastering. The drains and plastering will be considered 
later in the work. 

The chimney-stack should be built of sound, well-shaped and 
rhim ^^*^^ bricks, laid with close joints in cement mortar, 

lime mortar is most generally used in all but 
the foundations and the '* topping out" of the stacks. The 
good results and thorough work, however, give the prefer- 
ence to the cement mortar for all parts. All the work in the 
chimney-stacks should b« carefully and thoroughly bonded. 

The flues should be of uniform size throughout, restrictions 
always being detrimental. All the mortar joints should be 
p. struck perfectly smooth. Plastering, or " pargetting '* 

should in every case be prohibited, as the disintegration 
and fall of the coating, and the greater or less blocking of the 
flue, is almost inevitable.* 

The " throating " and '* drawing over '' of the flues must be 
carefully studied. The former should not be too abrupt, but 
gradually merge into the flue. In " drawing over " the flues, the 
deviation should not exceed an angle of 30°. An angle of 45** 
is frequently met with, but is not to be recommended. If the 
bends are sharp, the draft will be more or less interfered with, 
and the chances of accumulations of mortar, rubbish and soot 
increased (Fig. 24). 

The openings of the flues should be protected as far as 
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possible during the construction, and after 
completion, carefully cleaned. 

The "withs" or divisions between the flues 
should be securely bonded to the outer brick- 
work of the stack. Standing alone, and sur- 
rounded by timber work, the stacks must have 
sufficient dimension, not only to sustain them- 
selves, but to prevent any chance of fire. The 
plan of the stack is all too frequently (as 
shown in Fig. 25) with but four inches of 
brick between the flue and the rough wood- 
work. Many fires have had their origin in 

. the "defective flue," because of 

p. . this defective construction. If 

all the mortar joints were per- 
fectly made, such construction might be com- pj^ o^ 
paratively safe. The trouble is not with the 
horizontal but in the* vertical joints. The manner in which 
they are made by the ordinary bricklayer may be observed 
in almost every building operation, and is as follows: The 
bed is prepared by spreading the mortar unevenly with the 
trowel, and the brick pressed down into position. This drives 





Fio. 25. 



more or less mortar out of the joint, which, being taken 
up on the edge of the trowel, is scraped off on the edge 
of the end of the brick (see A in Fig. 26). Another brick 
is now pressed into position, next to the first, and a small 
portion of mortar (see £) flung into the joint, which is then 
more or less carefully pointed up ((7) and smoothed. The sec- 
tion of a vertical joint made in this manner is illustrated in Fig. 
26. The space D is left, through which, after the disintegration 
of the portion G on the inside, the sparks may pass. It requires 
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but a very small opening in A to permit them to pass through 
and lodge on the rough furring stripe or lath. 

Where the chimney-stack comes in contact with any wood- 
work, at least eight inches of brick-work should intervene. Even 
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with slovenly bricklaying the chances of security are much 
greater in this than in the former case (see Fig. 27). The top 
of the openings of all fireplaces should have either a lintel of 
bluestone of adequate size, or an arch turned over it. In no 
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case whatever should a wooden lintel be permitted. It may 

sometimes be best to have both lintel and arch. 

Half arches are turned for the support of the hearths, on per- 

TT ^^ A t- manent centres (Fis. 28). On top of the 

Hearth Arcnes. i • i • j £ \^ j. x 

arch 18 laid a course of mortar or cement, of 

depth sufficient to bring tlie hearth, when laid, to the proper 

level. 
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The " topping out " of the chimney-stack is generaUy faced 
_, . ^ witli better quality of bricks, and, as it is ex- 

^ ^ * posed to the weather, should be laid in cement 
mortar. It is always best to use a capstone, as, by protecting the 
joints on top from the weather, the stack is preserved. If pos- 
sible, the capstone should be in one piece ; if in two or more 
pieces, they must be cramped together. 
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Before leaving the mason's work, it may be best to speak of 
the furnace. If it is encased in brick-work, the work is generally 
_ done by the furnace men. It should be placed so as 

to have a near connection with the vertical smoke 
flue. The "portable" furnace is in more, common use in the 
suburban residence, and may be set in the most convenient place, 
which must not, however, be too far removed from the smoke 
flue in the chimney, and as far as possible situated centrally in 
reference to the several hot-air flues. It is of importance that 
the smoke flue have a sufficient inclination upward to its point 
of connection with the vertical flue, in order to ensure a good 
draught, and prevent the too rapid deposition of soot. The 
length also should be as short as possible. Long and horizontal 
stretches, though frequently met with, do not give the best 
results. Soot rapidly collects, and blocks the pipe, especially if 
of comparatively small diameter. Where the height of the cellar 
ceiling is too low to permit of such inclination, the furnace may 
be sunk one or more feet in the cellar floor, the depression being 
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curbed with brick-work coj^ed and suitably paved. Tlie space 
about the furnace should, in this case, be ample, to allow for its 
proper care. The vertical }K)rtion of the smoke flue (in tlie 
chimney stack), which is very coimnonly lined with tiling made 
for the purpose, should be carried two or more feet below the 
p. point of junction with the metal flue from the furnace, 

so as to give a pocket into which soot that may fall 
shall collect and be readily removed through an opening pro- 
vided with a cast-iron door hung on an iron frame built into the 
brick-work. (See elevation and plan in Figs. 29 and 30.) 
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Fig. ;ia 



The brick-work should be carefully built around the hot-air and 

smoke flues where they enter the walls. All parts of the flues 

Hot- Air Flues ^^ stone walls should be set in brick-work. In 

in Stud connection with the funiace it will be well to 

Partitions. note the construction required by the hot-air 



MASONRY AND BBICK-WoRK. 



4.^ 



flues when placed in stud partitions. The flues should be care- 
fully made of the best grades of tin, with the joints well lapped 
and soldered. Two plans are given in Figs. 31 and 32. 
The former (Fig. 31) may be used in connection with the 
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ordinary lath and plastering, and consists of a double metal tube,, 
giving an air space of not less than three-quarters of an inch 
on all sides of the central conducting flue. The studs on either 
side should be set so as to be entirely clear of contact with the flue. 
This flue has the disadvantage of restricted width as well as com- 
paratively large expense. In the latter plan (Fig. 32), iron 
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Fig. 32. 

lathing of some one of the several descriptions manufactured is 
nailed against the studding, openings being cut for the outlets 
into the various rooms. The conducting flue in this plan can 
extend the full width between the lathing. An air space will be 
required only on the ends adjacent to the studding. 

A common and cheap method of setting the flues in a frame 
partition is to form a piece of tin around three sides of the stud, 
the portion next to the flue being about one-half or three-quarters 
of an inch from the stud, thus making an *' air pocket." The 
ordinary four-inch hot-air flue is then set immediately against 
these pockets, being lathed on the face with wire or some other 
incombustible material. 
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WE have now reached the framer's work. All the timber used 
should be carefully inspected, and pieces defective by 

^ ^ ^. ^ reason of large wanes, cup shakes, etc., reiected. 
Good Timber, m ^r^i \- i • ^ • • j- x- 

The appearance of the timber is a fair indication 

of its quality. The annual rings should be narrow, and the cellu- 
lar tissue compact. When freshly cut it should show a clean, 
firm and shiny surface, and the teeth of the saw should not be 
-clogged. 

In resinous woods, those wliich have tlie least resin in their 
pores, and among non-resinous woods, those which have the least 
«ap or gum in them, are in general the strongest and most 
lasting. 
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The foundations having been brought to a level, the sill-plate 
is laid. It may be of various dimensions, ^'x^'^ G'xS'', 5'x8', 
etc., according to the work to be done and the 
method of framing. A very common and a very 
po(yr method is to notch the plate to receive a corresponding 
shoulder or tenon on the beam, so as to have the upper surface of 
toth flush (Fig. 33). 
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The tenon has every chance to split off, and the plate, unless 
the same depth as the beam, must be either blocked up or the 
wall checked down to allow the beam to have full depth. 

A simpler and more direct construction, other things being 
equal, is always to be preferred. By using a 3'x8' or 4'x8'' tim- 
ber, the notch in the plate may be given sufficient depth to 
properly retain the beam in place and the beam receive the least 
cutting. It is not essential to good construction that the beam 
should itself bear on the wall. It should, however, have a bear- 
ing the full width of the plate. The notch in the plate to re- 
ceive the beam may be one inch or even less. Each beam should 
be securely spiked to the plate. 

A comparison of the two methods may be made in Fig. 34. 
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Tlie plates should be halved and spiked at all corners, and 
wherever joints in their length become necessary. 

It may be advantageous to make these joints by *' bevelled- 
halving " (Fig. 36), preventing any tendency for the joint to 
pull apart. 
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The plates should be set in a bed of cement and well ham- 
mered into position and levelled ; the outer edge should be 
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pointed up. In exposed locations it is not uncommon to secure the 
plate to the foundation walls by means of iron bolts built and an- 
chored into the masonry ; holes are bored in the timber to fit over 
their projecting ends, the plate being held by nuts and washers. 

If it is necessary to liave an intermediate support for the 

beams, a brick wall is to be preferred to using a girder, as the 

additional thickness of the latter increases 

Intermediate giirfnkage. The amount of shrinkable timber 

^^ _-- -. on each end of the beams should, if possible, 

be equal, so as to avoid throwing the floors out 
of level, or disturbing the vertical partitions with the attendant 
evils, the cracking of the plaster, binding of doors, etc. If the 
wall is used this can be very easily adjusted by setting on it a 
plate the same thickness as the main plate (Fig. 36). 
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If a girder must be used, the same depth of shrinkable timber 
may be obtained by framing the beams into the girder, so that 
the height from toj) of the beam to bottom of the girder shall 
together be equal to the framed depth of beam and plate at 
other end of the beam (Figs. 87 and 38). 
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The girder may be supported by posts or piers. In no case 
should the beams be framed into the girders as shown in Fig. 33, 

. A ^^ *^^^ effective strengtli of the beam is diminished 

Posts ^^ proportion to the depth of the unsupported 

portion below the tenon, or shoulder. Bearing 
timbers should be cut as little as possible, as their strength de- 
pends upon their least depth. It may be at once seen that a 
twelve-inch beam with a ten-inch tenon is much stronger than 
the same beam witli a five-inch tenon 

There are two methods of constructing the framing of the 
side walls of the building, the " braced " and the '' halloon " frame. 

<«R 11 »» ^^^^ main characteristic of the latter is that 

rf " R d " *^^^ studs run in single length from the sill to 
Frames *^^^ ^^^'^ plate, while in the former the vertical 

studding for each story is complete in itself. 
The two systems may be compared in Figs. 39 and 40. 

The principal differences between the two, other than those 
mentioned abov^e, are in the support of the second story beams 
and the bracing of the frames. In the braced frame the floor 
timbers are supported on timbers called " dropped girts," framed 
into the corner posts and pinned as indicated. Corresponding 
«p«-f " timbers, called "girts," are framed in between the 
comer posts on non-bearing walls, so that the top of the 
girt is level with the floor beams, and the timber thus utilized as 
the extreme side floor beam. Braces are framed in between the 
comer posts and the two girts at all angles. The 
framing usual for these braces is shown in Fig. 41. 
The studding is then cut in between the plate and the girts, and 
has the important advantage of lending itself readily to any dis- 
position of window or door openings. The comer posts in both 
methods of framing are in single lengths. 

In the balloon frame all the vertical timbers are, as far as 
possible, in single lengths. 

The studs are first footed upon the sill-plate, roughly cut to 
lengths and stayed until the wall-plate is ready to be set, when 

^ . . , they are cut to a level. The latter should be 

B llo Frame 1^^^^®^ ^^ ^^ corners and joints and mortisLMl 
to receive the tenons on the posts and stud- 
ding, and the whole carefully spiked together. 
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In the best work all studs and posts are tenoned into the 
plates. In any case., the corner posts and principal studding 
should be so framed. 

It frequently happens that the studs are not sufficiently long to 
reach between the two plates. In this case it is " fished " by 
_. - . standing one stud on top of another — the butting 

ends being cut perfectly true and secured in position 
by two pieces of |-inch or 1-inch plank, two or three feet long, 
nailed one on each side of the stud (Fig. 42). The fishing pieces 
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Pig. 41. 
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are not placed on or projecting beyond either of the faces of 
the stud, as they would interfere with the plastering of the out- 
side boarding. 

As regards strength, while the single length stud should be 
set wherever possible, the "fished" stud, if properly joined, has 
ample strength for the work it generally has to do. 

The second story beams are supported on timbers called 
"ledger boards" or "interties," which at the proper height are 
- . notched into all studs and corner posts (Fig. 43). 

Interties. ^j^.^ timber is frequently no larger than l"x4", yet 
possesses considerable and perhaps ample strength. It is better 
that it should be a little heavier and deeper (l^'^xC' or 8"). The 
floor beams are notched upon this, and spiked to the sides of the 
studs. 

This method of framing is frequently objected to on the 
f^roun J that it is necessary to align all window and door openings 
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Diagonal 
Sheathing. 



in order to prevent the cutting of the studs, and 
that the introduction of proper bracing is not pos- 
sible without a very material lessening of their 
strength. Where diagonal sheathing is used, however, the lack 
of a direct framed bracing is inappreciable. In fact, no more 
substantial bracing and binding together of the parts of a frame 
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Louse can be found. Planed on one side to an even thickness, 
laid so as to break joint, firmly nailed at every stud, it meets all 
exigencies with strength which is adequate, if not quite so 
scientific as the framed bracing. 

The size of the studding for the side framing is generally 
3"x4'', set 16'' on centres. The comer posts vary, being 4"x4" 



Studs. 



6''x 5", or 6"x 6". They are sometimes compound, being 
made of two pieces, 3''x 6", or two 4''x 6'', or one 3"x 6'', 
and one 3''x3'' timber (Pig. 44). 





Fig. 44. 



The studding should be trussed or framed over aU window and 
door openings, as indicated in the Fig. 45, a 2''x4" stud being set 
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below the framing to form the top of the opening, free from all 
strain. Double studding (2"x4") is commonly placed at the 
sides as well as the top of door and 
window openings. 

The disposition of the floor beams, 
the framing at the stair-ways, chim- 
ney stacks, etc., are all shown on the 

_ . framing plans. Trim- 

Trimmers. V I, ij 1 

mer beams should be 

considerably heavier than the regular 
floor beams (Fig. 46). A very strong 
trimmer may be made of two of the 
ordinary floor beams firmly spiked 
together (Fig. 46, bottom of figure). 
The headers should also have suf- 
ficient additional width to compen- 
sate for the cutting in framing in 
the tail beams. Double beams for 
headers and trimmers may also be 
used to advantage. 

In framing the beams into each 
other the mortises and tenons must 

be accurately cut (Fig. 

47). The shoulder S, 

left below the tusk T, 
should be not less than one-sixth the 
depth of the girder. This depth 
must be adjusted so that the tenon 
A may be in the central line or 
neutral axis of the beam. When the 
headers are of greater length than 
ten or twelve feet, they should be 
attached to the trimmers by means 
of "bridle-irons" (Fig. 48). 

Floor beams are usually 3" thick set IG" between centres. The 

depth of the beams varies, but should be suflicient to make the 

floor perfectly rigid. When this rigidity is 

cor eams. ^i^tuined, the strength for ordinary cases will 

be more than adequate. While a 3"x 6" beam for a short span 
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may have sufficient strength to bear any load that may come upon 
it, a 2''x8" beamj^ containing less timber^ would, cany. more, and 
give a fitiffer floor. 
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Each tier of floor beams should be cross-bridged at least 
every eight feet of their length. The cross- 
bridging is generally of 2"x3" spruce, accurately 
cut to the required angle and firmly nailed at 



Cross- 
Bridg^ing. 
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Partitions. 



both ends (Fig. 49). 

As the beams vary always in 
depth, they should be notched 
dowmpon: their "supports, so that, 
when laid, the tops of the beams 
shall be level (Fig. 50). 

The partitions are formed of 3"x4'' studs set 16 inches on 
centres. They should be as straight as possible, cut true at both 
ends, and exactly plumb. After each line of 
partition has been set, it should be verified as to 
position, openings, etc. If any studs are found to be bent, they 
should be straightened by niaEng"a~Sw cut on the convex side 
to half the depth of the studs. It can then be pushed back and 
keyed so as to make it practically plumb. Where partitions of the 
second story are directly above those on the first story, the studs 
should be footed immediately on the cap of the latter, and 
not on the beams. (See Fig. 51.) This not only diminishes the 
effects of shrinkage in the partitions themselves, but relieves 
the floor beams of the^^weight-of the partitions, which can have 
a direct bearing from the foundations. 

Where the partitions and the floor beams run in the same 



SUls. 



direction, the studs may with advantage be footed direct- 
ly upon the latter. 
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Where a partition of the second story is neither above one on 
the first story nor aligned with the floor beams, the studs must be 
footed on a sill — ^generally of yellow pine, 2"x4'' (Fig. 52). 
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If the studs can be disposed so as to come over each beain of 

the tier on which the partition rests, a much shallower sill — say 

l'^x4:" — may be used. 

The studs at all door openings should 

be set at least two inches vrider and 

three inches higher than the size of 

the finished opening as marked on the 
plans. It is usual to have 
double studs (2'' x 4"), to en- 
close these openings (Fig. 

53). This leaves the doorway more or 

less independent of the partition. The 

3"x4'' studs will, of course, be set to 

accommodate the smaller studs, and 

also leave the -necessary width and 

height in which to set the door frames. 
Each partition should, as far as prac- 
ticable, be made self-supporting and a . 

complete- piece»-,of framing. This is . 

Bridging. 



Tig. 53. 
accomplished in different degrees by trussing and 



hridging. The latter, illustrated in Fig. 54, stiffens 



56 



THE SUBURBAN OOTTAOE. 



the partition to a very considerable extent, and guards against the 

sagging of the studs in the partition itself. The "bridging" 

may be of 3''x4" or 2''x4'' 

studs, and should be accurately 

cut and firmly nailed at both 

ends (Fig. 54). Horizontal 

bridging is frequently used, but 

does not add much strength to 

the partition. 

By trussing the partitions, they 
become elements of strength in 
the building, while at the same 
time relieving the floor beams 
^ • of the whole or a greater portion of their weight. 

The bearings may be placed at almost any desired 
point, but generally at supported points in the length or at the 
ends of the beams. It is best to have the* bearing directly on, 
or as near as possible to the walls. 

The method of trussing varies with the particular partition and 
the disposition of its openings. The principle will be readily 
perceived in the accompanying Figs. 55, 56, 57. 
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It very frequently occurs in suburban houses, that one end of 
a tier of beams must be supported on the interior partitions. 
The adjustment of the bearings should be carefully 
studied, so that the amount of shrinkable timl)er 

rVi 



Equal 



' under the two ends of the beams be as nearly 
as possible equal. Figures 58 and 59 illustrate methods of 
accomplishing this. 

Where the interior par- \ < ^ 

tition is carried on a brick ^ "-■ ' ^ 

or masonry wall in the 



foundation, the sill plates 
for the exterior and in- 
terior walls being the same, 
the cap of the partition 
carrying the floor beams 
should be the same depth 
as the "intertie" of the 
" balloon-frame " or the 
"dropped girt" of the. 
** braced frame." The ends 
of the beams in each tier, 
by this method, have pre- 
cisely the same amount of 
shrinkable timber in their 
bearings (Fig. 58). 

When the interior parti- 
tion is carried on a post and 
girder construction in the 
cellar, equal bearing depths 
on both ends for both tiers 
of beams may be obtained, 
as shown ii^ Fig. 59. 

The depth of the sill 
plate on the outer wall and 
the intertie or dropped 
girt would be increased so-as io equal the depth of the girder 
and the beariiig" cap of the partition.' The fiFsrtier of beams 
may be framed into the girder so as to give bearings of the same 
depth at both ends. 
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CHAPTER V. 



THE ROOF. 



THE framing of exterior walls and the bearing and principal 
interior partitions having been set, and the former sheathed, 
Bfi indicated in Figs. 39 and 40, we commence to frame the roof, 
the " framing-plan " for which should be made with much care 
and study. The lines of all ridges, hips and valleys must be 
clearly and accurately marked. This plan should also show the 
line of tliQ building and of the eaves. 

The form which the roof is to have has, of course, been 
determined, while the plans and elevations were being prepared. 
Th Pla ^^ occurs frequently, however, that when the plan 
of the roof comes to be studied out in the " work- 
ing-drawing," many and often radical changes have to be made. 
These may, to a great extent, if not wholly, be avoided by keep- 
ing the roof in mind from the time the plans are commenced, 
and by repeatedly trying whether or not the building will "roof" 
properly. 

All the roof surfaces must shed the rain-water falling on them 
as speedily as possible ; complications of the hips and valleys are 
to be guarded against. Horizontal valleys, such as occur between 
double-gables, or between a roof surface and a vertical wall rising 
above it, should never be allowed, as they rapidly fill up with 
leaves and dirt in summer, retain snow in winter, and in every 
way increase the tendency to leakage. 

Having seen that in all points the roof is calculated to serve 
its purpose of a protective covering for the building, we may 
begin to frame. All angles and dimensions of the wall-plate 
should be verified in the same manner as was done for the sill- 
plate. 

For the ordinary cottage the span of the roof is so small that 
even the simplest framed truss is seldom used. Suflicient 
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strength is given by finnly spiking the rafters to the ridges and 
hips and the plate. Occasionally a " collar-beam " is required. 

When a simple roof of this kind is built, the feet of the rafters 
are cut after some one of the methods indicated in Fig. 60, and 
finnly spiked on both sides to the plate. 
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Where the rafter is shouldered down on the plate, the form at 
C is to be preferred to that at B, the dropped shoulder having 
greater strength against splitting off in event of the spreading of 
die feet of the rafter from any cause. The method at D, of 
which a perspective sketch is also given, is of course the best, but 
is seldom used in ordinary building, because of the additional 
labor required to properly make the joint. The joints 
of the heads of the rafters with the ridges, hips and 
valleys, are what may be called " shaped joints," or those in 
which the rafter is cut so as to have a full and flat bearing 
against the face of the supporting timbers. The shape of each 
of these joints is readily obtained from the angles given in 



Joints. 
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the plan and sections. The more perfectly they are made, the 
greater will be their ability to resist any strain that comes npon 
them. 

The rafters in ordinary use vary, being 2"x8'', 2''x9", 3''x8," 

3"x9", &c., and are generally placed about two feet between 

Paft- centres. The framing around chimney stacks, and for 

dormer windows, or breaks in the roof of any kind, 

is the same as that described for the floors. 

The framing timber should clear the chimney stacks at least 
6". Where the rafters are long and framing occurs at or near 
their centre, the timbers should either be of larger dimensions 
or doubled. 

When the roof has a direct span of twenty or twenty-five feet, 
a " collar^beam " may be required (Fig. 61). This will sufficient- 
ly reinforce the rafters to which it is attached, and 
will obviate trussing, which, under ordinary con- 
ditions, should not be necessary in small spans. A 
collar-beam placed on every other pair of rafters will 
be adequate. It should be set to allow a fair head room, so that 



Roof of 
Short 
Span. 




Fig. 61. 



the roof story may, if required, be utilized for rooms. A 2''x8'' 

timber may be used, spiked to the faces of two opposite 

Z? ^" rafters, or two tim- colLah beam 

bers of smaller di- 
mensions spiked on the op- 
posite faces of the pair of 
rafters ; or thirdly, it may be 
framed into the rafters. Pio. 
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In the last instance it consists ordinarily of a dove-tail notch 
{Pig. 62), cut into the rafter to a depth sufficient to afford a bear- 
ing for the collai^beam, on which is cut a similar notch to corre- 
spond with that in the rafter. A spike or pin is driven through 
both timbers. 

This bracing of pairs of rafters may also be accomplished in a 

ready though crude manner by forming an "A" truss, by 

<*A" Tri placing 2''x8" timbers on opposite faces of the 

rafters, as shown in Fig. 63, bolting them together 

at both ends and at their intersection. It will be necessary 




Fig. 63. 

to insert a block at this latter point, as the timbers, being on 
opposite faces, are distant from each other two or three inches, 
according to the thickness of the rafter. 

As it sometimes occurs that a framed truss is required, either 
for the whole roof or in some special part, it may 
-J " ^ be well to look at one or more of the simpler forms. 
T QQAc "^^^^ simplest possible truss is shown in Fig. 64, and 
consists of the two rafters butting at the head, 
and a tie-beam into which the feet are notched or framed. This 
form is applicable only to very small spans. 

As the span increases this tie-beam begins to sag. This is cor- 
rected by means of a king-post (Fig. 65), which supports the tie- 
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beam at its centre, awd into which the rafter heads are notched 
and spiked ; the foot of the king-post is, in a case like this, 
nsualljr tenoned into the tie-beam for a considerable distance — 
sometimes all the way through — and secured by an oak pin driven 
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through both. The king-post should here be of some hard wood. 

AH the joints in this truss are of the simplest description as 
indicated in the figure. The feet of the rafters are notched and 
spiked to the tie-beam. 

As the span still increases the sagging occurs in the rafters 
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themselves. This gives the next principle in the truss — the 
use of struts (Fig. 66). 

In this truss the joints of the feet of the rafters and the tie- 
beam are usually framed with more care ; the head of the king- 
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King-post Root 



poet 18 the same as in Fig. 65. The connection 
between the tie-beam and king-post, in 
trusses of this and similar kinds, is by means of a wrought-iron 
strap, passing beneath and encircling the tie-beam, and secured 
by a bolt passing through the post. The foot of the post should 
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be tenoned into the tie-beam about one inch, to keep it securely 
in position. The struts should be tenoned into the rafters, and 
their bearings against the tie-beam and king-post accurately fitted. 
They are sometimes tenoned on both ends. 

As the span of the roof becomes still larger, the parts of the 

truss are more numerous. The principles on 
rf f which they are arranged, however, are the same 

as those before indicated. 
This brings us to the queen-post roof as shown in Fig. 67^ 
which may be safely used with ppans of fifty feet or more. 
The heads of the queen-posts are pinned or strapped. If 
additional parts become necessary for the strength of the truss, 
they will be added on tlie same principles which obtained in lay- 
ing out the elements of the constmction ; and if the character of 
the strain which comes on each part of tlie truss is kept well in 
mind, there will be but little difficulty in producing a suffici^ 
ently strong piece of carpentry. The principal rafters are sub- 
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jected to cross strain, struts to compression^ tie-beams, collar- 
beams, king and queen-posts to tension ; the joints are as shown 
in the illustration. 

The forms of truss described are those used in ordinary work. 
When the span becomes much increased, a diflEerent system is 
employed, the tie-beam being replaced by the metal tension rods. 




Fig. 67. 



It may be of assistance to collate for reference a number of 

the various joints used in roof-framing. The first and simplest 

is a plain notch (Fig. 68). This is sometimes 

Joints in varied by making a shoulder in the notch (Fig. 

Roof-frammg. ^^^^ ^^^ ^^jjj f ^^her by furnishing it with a 

tenon (Fig. 70), in the centre of the lower face. 

In Fio". 71 the tenon is made double, one on each of the outer 
faces of^the timber, and fitting over a "bridge-tenon" on the tie- 
beam. 

In Fig. 72 there is a centre tenon with the double shouldered 

notch. 

There is but little variation from the ordinary mortise and 
tenon, in the shape of the joints between the other members of 

the roof truss. 

The joint between the strut and rafter is sometimes made as a 
bridle-joint (Fig. 73). The joint of the rafters ^4th the head of 
the king-post may be varied similarly to those of the rafters with 
the tie-beam, according to the size and importance of the truss. 
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Fig. 60. 
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Fig. 72. 



Fig. 73. 
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Further information concerning the constmction of tmsaeft 
may t)e found in standard technical works. 

Where the entire roof of the building is 
carried on trusses, they are set from eight 
to ten or more feet apart, and l)eams called 
p^ .. " purlins " laid from one to the 

other, and generally notched 
upon them. The purlins are sometimes 
blocked up as in Fig. 74. 

It is best to have the purlins bear, if pos- 
sible, on three trusses, the rows of 1>eams breaking joint (Fig. 
75), and thus securely binding the tnisses together. 
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Fig. 75. 

After all the rafters are set the roof is sheatlied in tlie same 
manner as the side walls. The sheathing should be carried well 
up to the lines of all hips, valleys and eaves, so as 
to make true, right-lined joints. As soon as the 
roof is sheathed it tsliould be prepared for its 
covering of shingles. 

A layer of good roofing pai>er is first laid on the boarding, the 
strips being placed vertically, lapping at least T and well secured 
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with galvanized iron tacks. It is well to carry the paper over 
the lines of hips, valleys, etc. These roofing papers are of 
various qualities. The paper should have a strong fibre and be 
thoroughly impregnated with tar or asphalt. The best safe- 
guard is to buy of thoroughly reliable dealers only. 

To the "fiashings" should be given the closest attention. In 
every instance they should be of the best materid and applied 
-J- . . in the most thorougli manner. They should be 

prepared in strips of convenient length, made of 
the best redipped charcoal tin (copper is better, but expensive), 
all joints being well lapped and thoroughly soldered. For hips 
and ridges the strip should be not less than ten inches wide 
(five inches on both sides), and for ordinary valleys not less 
than sixteen or eighteen inches. Many carpenters never fiash 
either the ridges or hips, depending for perfectly tight joints 
upon the "weaving'' of tlie shingles. Each strip should have 
one coat of best metallic paint on both sides before being laid ; 
this protects the tin from the rust from moisture that might 
work in beneath it. To make sure that the strips shall be painted 
on both sides, it is always best to require that they be so 
painted before being delivered at the building. 

In setting the strips care must be taken to neatly conform the 
metal to the hips and valleys, and to fully secure it to the sheath- 
ing with galvanized tacks. The junctions of the several lines 
of flashings are to be carefully soldered together. The flashing 
between the roofs of the verandas and the walls of the 
'building should be not less than sixteen inches wide, seven 
Inches on the roof sheathing and nine inches carried up against 
the sheathing of the wall. 

The flashing around the chimneys should receive special at- 
tention, as it is at these points that the most troublesome leaks 
occur. 

A first flashing is laid twelve inches on the sheathing and turn- 
ed up against the chimney stack at least seven inches. Above the 
line of this flashing another is built two inches into the brick- 
work of the chimney, and turned down over the first (Fig. 76). 
The strip should be wide enough to lap the lower flashing at least 
five inches. The two are not soldered to each other, the lap being 
sufficient to keep out all water, and in event of the shrinkage of 
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the timbers or the settlement of tlie building there is no damage 
by the strips tearing apart. 

Of about equal importance with the flashing, stand the gutters 
and leaders. In many suburban buildings the water is shed from 
the eaves with no preparation either for its carriage 
or final disposition. Unless there is a sure and fixed 
water supply, the rain-water from tlie roof should be collected in 
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cisterns or tanks. If not so required it should be delivered into 
a neighboring ditch, creek or sewer, if there is one. In no case, 
however, should the rain-water be emptied witli the house cess- 
pool. 

The gutter facia or face board should be from five to eight 
inches high, according to extent of roof it has to drain. 

It is secured to the sheatliing either by angle irons (Fig. Y7), 
set at about every five feet and fastened by screws, or by blocks 
set against the outer face, as indicated by the dotted line in the 
figure, tliree or four feet apart and securely nailed to the 
sheathing. 

The bottom of the gutter is blocked up so tliat the water may 
have an easy nm to the leader opening. The leaders should be 
I - sufficiently numerous to be able to rapidly carry oflf 

the rain-water, and keep the gutter comparatively 
empty, even during the heaviest storms. The diameter of the 
leaders will of course depend upon the amount of water to be 
carried oflf. Diameters of 3,' 3^' or 4' will be ample for the 
ordinary cottage. For small balconies, roofs of bays, etc., a 
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leader 2'^ in diameter is the smallest that should be used. It is 
not unusual, however, to meet with 1^' pipes, but they are liable 
to be continually choked by leaves or debris. 

All leaders should be made in the best manner of galvanized 
iron, the joints thoroughly soldered and all the bends, angles^ 
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etc., accurately shaped, and made so as to prevent the collection 
of dirt. 

It is always well to gradually increase the size of the leader for 
a short distance below the junction with the gutter, as indicated 
in Fig. 78, so as to have an opening about two inches larger in 
diameter than the leader. This opening is to be provided with 
a galvanized iron grating or wire basket, which can be removed 
for cleansing. 

In locating the leaders, some thought should be given to their 
accessibility, for if their heads are only reached witli difficulty or 
hazardous climbing, they will be generally uncared for, until, the 
grating becoming choked up, the water begins to flow over the 
face of the gutter. 

The lining of the gutter should be the same as specified for the 
flashings, namely, best material, joints well folded and soldered 
and painted on both sides, carefully formed to the wooden trough, 
and carried up to and upon the top of the facia and securely 
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talked. On the inner side it should be carried upon the roof sheath- 
ing until the line of the top of the metal is at least eight inches 
above the line of the top of the facia (Fig. 77). 

With the usual construction where the lining is more often 
below' than alx)ve the face of the gutter, leakage can scarcely be 
avoided whenever the water- 
w^ay becomes choked up or bottom of qutter 
the gutter packed with snow; 
but with the lining earned up, as suggested 
above, it is difficult under any circumstances 
for the water to reach above the inner edge 
of the metal. 

The leader must be well secured to the 
house walls at short intei'vak, and a solder 
connection made between the supporting 
straps or " cramps " so that the pipe cannot 
" slip joint." A space of one-half inch left 
l>etween the leader and house, at all points, 
will prevent any disfigurement from leakage 
or rust. The connection of the leader with the underground 
drains is simple ; where the latter are of iron, the joint should 
be made with the iron ferule and caulked ; where they are of 
earthenware, the pipe should enter a short distance, and the joint 
be well packed and cemented. 

The remaining features in the cottage may be passed over 
rapidly. In many cases the usage of the locality will determine 
their specification. 

The shingles for the roof are usually of cypress or pine ; sawn 
shingles are to be preferred ; the common lengths are 18 or 24 
inches. The shorter length gives, on the whole, excellent re- 
sults ; a smaller face may be shown to the weather, 

, ^ and a good lap obtained with the shingles three deep 

* ' on the roof (Fig. 79), when under the same circum- 
stances, with a length of 24 inches, the shingles would be four 
thick — ^a fact which does not carry nmch advantage (compare 
Fig. 79 and Fig. 80). 

The shingles must be carefully and accurately cut to the lines 
of the valleys and woven at the ridges and hips. Especial care 
must be exercised in laying them at the breaks around dormer 
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windows. Defective or split shingles or any that may split in 
cutting or setting must be rejected. The shingles must lap well 
upon all flashings, in no case allowing the nails to pierce the 
metal. At the eaves they should project about one inch beyond 
the sheathing, the edge of which is finished with a moulding. 
On the side walls the shingles are laid in the same manner as on 
the roof. 

When slates are used for the roof cove^jing they are subject to 
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the same specification as the shingles. Greater care must be 
used in laying, so as to prevent cracking. Broken slates must 
always be replaced. It is also necessary, when slates are used, 
that the roof -boarding on which they are laid should have extra 
thickness in order that it may be perfectly firm to receive the 
nails. When it is the usual thickness, | inch, the board springs 
under the banmaer, and draws the nail-heads through the slate 
just laid. The boarding should either be IJ inches thick or the 
rafters set not more than 18'' apart. 
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OF the two kinds of exterior covering clap-boarding is to be pre- 
ferred for all first-class work. A relatively recent article is in 
the market, called "Novelty Siding" (Fig. 81)^ 
^ ' which, whatever the other advantages claimed 

for it, always has a cheap appearance. The widths are fixed as- 
manufactured. The clap-boarding adjusts itself to any 
desired width of face. 

The boarding must be laid perfectly horizontal, and 
butt joints avoided as much as possible ; in the best work 
they are not allowed in spaces less than sixteen feet long. 
Finishing nails should be used in securing the boards, the 
small heads being more easily concealed. All the nails 
should be counter-sunk, and the holes subsequently filled 
with putty. 

The window trims, belt courses, stiles, etc., are gener- 
ally rebated, so as to allow the boarding to run behind M^ 
them and so protect the joint. This is accomplished in 
one of two ways : (a) the rebate on the trim is simple, the 
ends of the clap-boards being checked from the line of 
the board next above (Fig. 82) or (J) tlie clap-boards are 
uncut, but the rebate of the trim "scribed" to them (Fig. 
83, see next page). Either one of these methods has advan- 
tage over the ordinary one of butting the boards against the 
sides of the trim, but, as they necessitate larger expenditure, 
are seldom employed except in the very best work. 

All the horizontal courses, and especially the water 
table (A in Fig. 84), must be designed so as to rapidly and 
eflfectually shed rain-water. The details of the exterior, other 
than the features noted above, will be determined by the design, 
and shown on the drawings. 
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Fig. 81?. 
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The veranda construction will also depend in great degree 
on the design. The roof is sometimes ceiled in level, but it is 
more usual and more effective to have all the tim- 
bers worked and exposed. The sheathing of the 
roof in this case must be of better and selected 
material, worked, matched, and carefully laid, and also of greater 
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thickness, in order that the nails with which the shingles or slates 
are held may not penetrate tliroiigh the under side. 

Sometimes, instead of working the sheathing, narrow ceiling 
is cut in between the rafters, and finished with mouldings against 
them, making a panel between each pair. The heads of the 
rafters should be supported on a plate spiked to or notched 
against the studs (Fig. 85), in same manner as intertie. 
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The veranda floor beams must be laid parallel with the adja- 
cent sides of the house, so that the joints of the flooring may run 
•• . outwards, and assist the shedding of water (Fig. 86); 

Floor ^^^ ^^^® purpose also, the flooring should have a 

descent or " wash " away from the house of about 
one inch in eight feet of width. The floor-beams must there- 
fore be carried on girder-beams supported on piers. 
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As a precaution against the spread of fire in a frame building, 
the introduction in the partitions of what are called " fire-stops " 
is most efficient. They consist of several courses 
of bricks laid in mortar, between the studs at the 
top and bottom of each story. In tlie outer walls they rest on 
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the plate at the first story, and on the girts or interties at the 
Tipper stories (Fig. 87). r\ 

In the interior partitions they may be laid on 
the sills and caps ; or, if no supports are given by 
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the construction, on a sort of shelf made of a 
piece of one-inch plank, supported at each end by 
a cleat (Fig. 88). These stops are of additional 
value in checking the inroad of mice and rats. 

All ceilings should be cross-furred for lathing, 
the furring strips (1x2 inches) being " checked " 

Cross-Furring. ''P""^' ^^'^ ^^"^^ "^ ^^'""^ ^^'^ 
under surfaces may be on a 

perfect level. In all xBases where side furring be- \ 

comes necessary, care should be taken to have the 

furring perfectly plumb and angles true. The furring out for 

the window boxes is by studs set as for an ordinary partition 

(Fig. 89). 
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In the best class of work, under floors are always used, and are 
laid almost as soon as the beams are in position. They are of 
ordinary flooring material laid in the usual manner. 
They give greater convenience to the workmen, and 
over them all the rougher and dirtier work of the building may 
be done with impunity. The upper flooring is laid when the 
building is nearly completed. 

It is customary to lay the under floors at right angles to the 
beams, and the upper flooring upon this and running in the same 
direction. This method, however, has a marked disadvantage in 
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the fact, that, as one plank of the under floor is about as wide as 
three of the upper floor, the shrinkage of the wider plank will 
show itself by a large seam in the finished floor, every nine or ten 
inches. By laying the planks diagonally this difficulty is 
avoided. 

All floors should be laid level ; where there is a sagging or 
bend in the beams it should he remedied by nailing on it a strip 
of wood worked so as to give a level top. The planks should 
be thoroughly driven into position, and "blind-nailed" at 
every beam. 

The butt joint in the floor should never be allowed imless the 
length of the room exceeds the length of the attainable lumber. 
Where they must occur, they should be placed over a beam and 
carefully secured. The flooring should align accurately with the 
axis of the room, and all joints be planed smooth. 
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When under floors arc used the bases without exception are set 
before the upper floors are laid (Fig. 90), so as to guard against 
-J the inevitable o])ening tliat nmst occur from the 

shrinkage of the base itself as well as that of the floor- 
beams. This is almost always to be seen where the bases are set 
on the flooring, as in Fig. 91. 
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When a fiingle floor is laid, it becomes difficult to set the bases 
before laying the planking as specified above. It greatly incon- 
veniences and retards the plasterer and other mechanics in their 
work, and makes it liable to break through or damage the ceiling 
of the story below ; consequently, the floor is laid first. When 
this is necessary, the opening of the joint by shrinkage may be 
concealed by channeling the flooring and rebating the base so as 
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to fit together, as shown in Fig. 92. The greatest objection to 

laying the floor before plastering is that it becomes much soiled 

by the mortar. 

Blocks and grounds for the attachment of the bases should 

^ ^ be nailed to the studs before they are lathed for 

Grounds. , ^ . 

plastenng. 

Of the other features of the house we must speak briefly. In 
many respects they depend on special design. 

The doors for ordinary rooms and closets are \\'\ \\" ot IJ" 
thick, paneled on both sides. (In very ordinary work the backs 
-^ of closet doors are specified to be " bead and butt " — 

^ * that is, the panel is flush with the stile and rails of the 
door, the edges being finished ^vith a bead.) The stiles and 
rails are mortised and tenoned together. In mill-worked doors 
the tenons on the rails run entirely through the stiles and are 
wedged, and thus show on the edge of the door (Fig. 93). Thia 
is difficult to finish so as to present a good appearance. 
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The framing should be made with what are called/' blind- 
tenons," in which the length of the tenons is about f shorter 
than the width of the stile (Fig. 9^). When tlie work is put 
together the mortise i&JUled with hot glue, and the tenon, having 
been fitted as closely as possible, driven in. In addition to the 
glue the joint may be further secured by " fox wedging." In 
this device two or three small wedges of hard wood are set in the 
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Fig. flS. 

end of the tenon, which, v/hen driven into the mortise, is opened 
by the wedges (Fig. 95). The mid-rail has two tenons (Fig. 93). 
The lock is generally placed in the solid wood above the mid-rail. 
BO as not to cut into the tenons of the latter. The exact detail of 
the framing together of the parts of a door varies among work- 
men and in different localities. One which is sometimes met ia 
shown in Figs. 96 and 97. 
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The ruling principle of framing is — to cut away no more 
material than is positively necessary. Make all joints as simple 
as possible. The use of the shoulder on the tenon of the rail, as 
in Fig. 96, is therefore a disadvantage. It does not add to the 
strength of the framing, but cuts away from the stile, leaving 
two comparatively thin leaves (Fig. 97) on either side, which 
tend to warp outwards, and are most liable to split off when the 
door binds at the end of the stile — a very frequent occurrence. 

To the framing of the mid-rail, as shown by Fig. 98, the 
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Fig. 99. 



same remarks in part apply. The shoulder between the tenons 
cuts away from the solidity of the stile in a place where it is 
most necessary. 

The jamb and soffit linings, when wider than eight or nine 
inches, may be panelled ; in the narrower widths they are left 
either plain or are moulded after a simple profile (Fig. 99). 




In very ordinary work the jainb lining is made of two pieces, 
the rebate strip covering the joint between them (Fig. 100). 
The trims are in both instances set opposite to each other. The 
grounds for the linings should be carefully set, so as to bring the 
finished work perfectly plumb. The grounds are the pieces of 
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wood nailed to tlie stnd frame bo as to give a basis on which to 
set the interior finishing wood-work. They may be simply nailed 
against the frame or be themselves framed together. 

The hinges should be of adequate size to fully support the 
door and have sufficient projection to clear the trim when opened 
(Fig. 99). "Loose hinges" are as a rule the most serviceable^ 
allowing the door to be readily removed for any purpose. The 
door-knobs must be set with the shank perpendicular to the face 
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of the door (as in Fig. 101, and not as in Fig. 102), and secured 
so as to be perfectly firm and steady. 

The "pockets" for tlie sliding-doors must be const meted 
with care. The studs on the two sides must be straight, and set 
so as to leave a clear space between them of not less than four 
inches (Fig. 103). This space will be modified according to the 
manner in which the doors are hung. They are commonly set 



GENERAL DETAILS. 



85 



on sheaves ranning on a track laid on the floor; it is better to 
hang them from above, on one of the several excellent " hangers " 
that are in the market. With the former method the floor on 
"which the track is laid must be perfectly level, or the doors will 
not remain where placed, but be continually running in or out, 
according as the floor inclines one way or the other. With the 
latter method the level runway can always be assured. The main 
•disadvantage of the " overhead hanger " is that an opening has to 
be left in the lining above the door for the suspending arms of 
the hanger. The Prescott hanger, which is appUed to the hack 
of the door, gives very good results without either the floor track 
or the opening overhead. 

Sliding-doors should never be less than two inches thick when 
finished; the moulding are preferable "flush," that is, do not 
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project beyond the face of the door. When they do project, as 
in " raised moulds," there is a liability of their being damaged 
by striking against some part of the pocket. In some instances 
the pocket is lined with narrow ceiling. The meeting-stiles 
should have an astragal joint. 

The plan and section of the window in the frame house is 
given in Figs. 104 and 105. Tlie sash are usually and best 
^Windows ^^ selected white pine and vary in thickness, 
being 1^'^, H'', IJ", etc., thick, according to size and 
location, and should show not more than IJ" in the face outdide 
of the stop. 

The shape and disposition of the sash-bars will be shown in tlie 
drawings. The meeting-rails are checked to make their junction 
tight, and when properly set their tops must meet precisely. 
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The ]iangiDg-«tile and parting strip should always be of hard 
wood (hard pine in ordinary work). The frames must be of 
ample size to allow of the free movement of the sash-weights 
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without interference. A division strip is sometimes let in 
between the weights, which may be either of cast-iron or of cast- 
lead. The latter are very compact and convenient, although their 
cost frequently precludes their use. 

The weights must be carefully adjusted to the sashes to be 
counter-balanced. Each sash should be separately weighed. 
It is not sufficient to weigli one and take it as the common 
weight. 
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The sash are usually hung on a woven hemp sash-cord. Be- 
tween the Russian and Itdian hemp, choice is to be made in 
favor of tlie latter, which, although more expensive, has greater 
durability. A woven cotton cord made by the "Silver Lake 
Co." is also to be preferred to the Russian hemp. Metal sash- 
chain is coming much into vogue, and is peculiarly well adapted 
to heavy windows. A lighter grade of chain is made, but for 
ordinary purposes the sash-cord fulfills all requirements. 

The pulley should be of the best make, with steel or gun- 
metal axles. Those should be selected in which the axle is the 
largest and the groove of the wheel most broad and deep. 
"With large axles there is less friction; the fixture will wear 
longer and will not so soon become noisy. The deep groove, by 
being able to accommodate the cord, insures to a great degree 
against cutting. There are a few patented pulleys, among which 
is to be noted the " Norris Pulley " (Baltimore), simple to set, 
nice in finish and of very considerable durability. 

All window glass should be perfectly clear and true, and free 
from defects. The quality will depend upon its place in the 
building. It must be well tacked into the sash, puttied and back- 
puttied. The sash should be primed, especially in the rebate, be- 
fore being glazed, otherwise the fresh wood will absorb the oil 
from the putty, leaving it brittle and ready to crumble at a 
touch and totally without cementing power. 

There are a large number of patterns of sash-fasts from which 
to select. That made by the Payson Manufacturing Company, 
Chicago, seems to the writer to commend itself as being simple, 
durable, of few parts, and incapable of being opened from the 
outside. 

"When inside blinds are used, a box is prepared into which they 

fold back (Fig. 89). They are made in two tiers, upper and 

lower, with two or four leaves to each lialf of the 

window, according to the width ; each leaf is framed 

together and rebated at the meeting-stiles. The outer 

leaves are made solid, so as to show a panelled face when the 

blinds are opened back. All the other leaves are fitted with 

movable louvres. The blinds are hung on brass hinges, provided 

with selected fastenings. The back-lining of the boxes into 

which the blinds fold is panelled, usually without mouldings. 
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Outside blinds, usnallj mill-made, are of white pine, IJ" or 
IJ" thick, framed and pinned together and fitted with movable 
louvres. The meeting-rails are rebated. The hinges 
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are of wrought-iron, specially made for the purpose in 
the form of a right angle, so as to be secured to both 




Pig. 106 



the stile and bottom rail. Holdfasts, etc., of several descriptions, 
will be as selected. 

Of the stairs only general characteristics will be noted. They 
^ . should be carried on a frame-work strongly and secure- 
ly put together. The treads and risers should be 
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i'.^.»., 'v\i N^c^^tiicr. and l>oth "housed" into the strings (Fig. 
t • V tv itvTi^ >: sniUl U* made wedge-shaped, so that a hard-wood 
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wedge may be inserted to drive the tread and riser into position 
(Fig. 107). TJie wedges are glued in. The risers are mitred 
on the outer string. Tiie treads are finished with nosing and 
cove, which are returned at tlie end of the tread, as also around 
the well-hole on each story. 

The soffit of the stair is usually plastered, and a moulding set 
at the bottom of the string to cover the joint between the plaster 
and wood-work. 

All other details of the stairs, as well as those for the interior 
finish, mantels, etc., will be shown in the special detail drawings. 
Their method of construction will depend upon their design. 

The exterior and interior wood-work, which is to be painted, 
must be brought to a good smooth surface with sand-paper. 
p . . Always rub with the grain of the wood. All nails 

must be counter-sunk, and the holes filled with 
putty. The exterior, except such parts as are to be stained or 
oiled, should have three coats of the best colors, ground in linseed 
oil, and not made with white lead as a basis. Exterior shingles, 
when stained, should have a thorough coat of raw oil before 
the stain is applied. This is best done by dipping them in the 
oil some little time — say a week or ten days — before they are put 
on the building, and stacking to dry. 

The veranda floors should be oiled with raw oil and a little 
turpentine. 

Interior wood-work, when painted, should have three coats of 
the best white lead, tinted as may be desired. If the colors are 
to be dark, they should be of the best quality. When stained, a 
coat of oil should be given, then two or more coats of the stain 
and the final coats of varnish, or shellac. This, rubbed down 
with pulverized pumice-stone and water, gives a good lustre 
or " dead " finish. 

In finishing hard wood a coat of the proper fillers should be 
applied. It may then be treated with varnish and pumice as 
before, or oiled with the raw oil and turpentine. 



CHAPTER YIL 



PLASTEKING. 



OF all the items about a building, plastering seems the most 
variable in its results. This sometimes occurs through lack 
of information, sometimes through conscious negligence. Un- 
fortunately, it is easy to cover up the poor work, and the plasterer 
is able to get well rid of the building before it discovers itself. 

As the character of the plastering, however, has a strong in- 
fluence on any decorative finish that may subsequently be applied 
to either walls or ceilings, it is important that it should be done 
in the best manner and with the best materials. 

Before the laths are put on, the carpenter should see that all the 
faces of the studs are plumb and in the same plane. Studs that 
are slightly bent can be made straight by making a saw-cut or 
kerf about half-way through the stud at the middle point of the 
back or convex side of the bend, and then pressing the stud until 
it becomes as near as possible vertical, and securelj^ nailing it at 
the break. Strips of wood, trimmed down to the requisite 
thickness, are nailed to the face of the studs to bring them to the 
same plane. 

The lath must be well seasoned, sound, true, free from knots and 
of even thickness ; they must be laid perfectly horizontal, a space 
of about a quarter of an inch being left between each to allow 
the mortar to " key " behind them, and should " break joint "^ 
every six courses. All cut laths should be as long as possible. 
Each lath must be nailed at every stud (Fig 108). The stud& 
being set 16 inches between centres, and a lath 48 inches long,, 
each lath is consequently secured with four nails. 

The ends of the laths must always be against a stud and nailed. 

In no case should any lath be laid either vertically or diagonal- 
ly. Many plasterers, finding that the side of a room does not 
" work out " to the full lath, finish up the comers, a« shown 
in Fig. 109. 
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No cuttings or ends of lath should be used anywhere, but 
sufficient forethought be given to the work to insure its proper 
setting. All these irregularities will show themselves sooner or 
later in the finished plastering. The leveling of the cross-fur- 
ring of the ceiling has already been mentioned. The ceiling 
lath should be nailed at every furring strip, which are placed 12 
inches between centres. 

The first coat of mortar for plastering should have mixed with 
it enough long cattle hair to make the clinches in the spaces 
between the lath strong and firm. The hair should be well 
soaked and beaten with laths before being mixed with the mor- 
tar. The proportion of hair used is about two pounds to the 
bushel of mortar. Just enough lime is to be used for the first 
coat as may be necessary to make a mortar that will adhere firmly 
to the laths. Any excess of lime is to be avoided. 

All the lime for the plastering must be freshly burned rock- 
lime, and must be well and thoroughly slaked before being mixed 
into mortar. Shell lime must not be used. To accomplish per- 
fect slaking, ample time must be allowed for the process. Im- 
perfectly slaked lime does not incorj>orate properly with the 
sand, and shows itself later in a variety of disagreeable manners. 

There are almost innumerable small particles of the lime with 
a kind of hard crust, which for a long time resist the action of 
the water. These, mixed into the mortar and placed in the walls, 
are gradually affected by the surrounding moisture, which, pene- 
trating the hard covering, commences tlie slaking process in the 
walls ; the swelling of the lime consequently throws out large 
pieces of the later coats of plaster and disturbs the surrounding 
mass. The presence of the " live " hme in the walls is also rerj' 
annoying, especially when decorations are commenced, as it 
attacks and destroys the colors. 

It seems to be very hard to induce builders to commence to 
.slake all the lime for plastering about four or five weeks before 
it is wanted. We are told that the great contractors of ancient 
Eome had pits in their material yards in which lime was con- 
tinually kept slaking. It is also said that in these Koman build- 
ings no lime was permitted to be used which had not been slaked 
for two years. Too much care cannot be given to the mixing 
of the mortar to procure good workmanlike results. 
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The first coat is generally brought to a rough level, while Ihe 
brown coat (lime and sand without hair) must be laid perfectly 
true and plumb. The last or finisliing coat is usually of plaster 
of Paris gauged with lime paste, and is about one-sixteenth of an. 
inch or little more in thickness. Where color decorations are- 
contemplated, it is best of almost clear plaster of Paris. This- 
coat should be brushed and trowelled down to a perfectly smooth 
surface. 

The lime paste should be made in a large box, in one end of 
which is fitted a fine plaster sieve and a slide valve to regulate 
the discharge. The sieve keeps back all foreign matters, such a& 
pebbles, hard lumps of lime, sticks, etc. In the best work it is. 
well to take the precaution of passing the paste a second time 
through a sieve. 

All these precautions are more than fully offset by the ease and 
facility in the later and final working and the satisfactory and 
permanent results that are obtained. 

All coats of plaster must l)e carried close down to the fioor- 
lines and up to the lines of all openings. Great care must be 
taken that the lines of all angles are perfectly true. 

Cornices and centre-pieces are run in plaster of Paris, with 
just enough lime paste to make the mass work easily. They will 
be according to the profiles furnished ; the former must be per- 
fectly horizontal and the lines true and straight. 
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PLUMBING. 



IT 18 intended only to note the essential requirements for a sys- 
tem of plumbing in the suburban cottage. Further details 
are to be gathered from many excellent works which treat of the 
subject.* Let it be said at the outset that there is no economy 
in the use of cheap material or fixtures. They should be of the 
best kind and description, and set in the most thorough manner. 

The soil-pipe is of iron. It is made both in wrought and cast- 
iron, with a protective coating inside and out. In the former, 
yjj ht- screw joints are used similar to those in gas 
And Ca.st-Iron P^P®® 5 ^"^ ^^ latter the joints are made in the 
Soil-Pioes ordinary manner by caulking with molten 
lead. Of the two systems, the former is un- 
questionably better; it gives greater facility and rapidity in 
execution, there are fewer joints because of the greater length 




SOCKET 

Fig. 110. 

of the pipes, and these do not require highly skilled labor to 
make them tight. With the cast-iron pipes a frequent in- 
equality of the thickness of the metal on two sides of the pipe 
gives it a very dubious strength and value, and '' sand holes," so 
minute as to be difficult of detection, often render the pipe worth- 
less. As the molten lead with which the joints are made must 
be compacted with the hammer, it is not infrequent that the 

* Amonc these may be mentioned, as eapeoially dear and comprehensive, ** Drain- 
age and Sewerage of Dwellings/' by Wm. Paul Gerhard. 
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Wows cause cracks, either in the socket wnfi bask" 
or the pipe itself ; these are sometimes 
very fine and almost imperceptible. It 
will also be readily seen how difficult 
it is to properly caulk a joint on all 
fiides, when the pipe is close up against 
the wall, and especially if it is in a 
wall channel (Fig. 110). The cast 
pipes must be supported throughout 
their entire length against the walls. 
Any settlement of the building, there- 
fore, which disturbs the pipe must 
of necessity break the joints. The 
wrought-iron pipe can be and is gen- 
erally set on a pier of brick-work in 
the cellar, and is entirely independent 
of the support of the walls and floors 
of the building. The pipe also, hav- 
ing a certain amount of flexibility, al- 
lows of a very considerable bending for basin'wast'e < 
without aflEecting the tightness of the L- 
joints. 

The soil-pipe should run in as direct 
a vertical line as possible, from its 
connection with tlie drain in the cellar 
to its outlet at the 
roof. It should be 
provided with all 
necessary bends, 
returns and Y- 
branches for the 
connection at the 
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tJ'o in...,n, ,,..,,, Ti.e drain n,„.t CZ^Z"^^ ^'"^ ^^ 
^^'i /r,.„ f,.e foot of the soil-pipe toZl^^ ^"^ continnon. 
tenor oartia-n dn.fn. M^hich nn!/:.,!: 117-'"? "^'^ «- -- 
J,ne and with the .s.n.e descent to the ce^ ^f '" *''* '^'"^ n>Iit 
]»>■. i-Mside fi.e walJ Jine, must he set a ^C J^' '^''''''- <>° the 
i.r..j.erJv «.<.„red o,.enin^ f.r cleansing. It "hT.?!^^'" ^'"^ « 
access. ()„ the house si,Je of tJ.e trap a vent n.l *^ ^""^ <»<^ 
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ground at an v ],<.int that mny be convenient ^T '''^^^ *^^ 
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be concealed in siiruhbery. ' *^'"^«t maj 

TJie Mater-pij)es will be for ordinary work of "A " J 
Water-Pipes. ,^^'^'';" ^''« ^'^ter pre;sure is very considri^jf,'^- 
heavier pipe wi/I be used. The^bfe^ "'* 
-e^P^e gn-es the si.es and weights of aeveJ^ratsT^ 

to stripe of wood set for the punre ?Zf I ^' ^f^-^o^k or 
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from sagging, as it infallibly does "Virlien supported only by 
hooks. 

WEIGHT OF LEAD PIPE PER FOOT. 
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Ex. Light 
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8 8 
4 8 
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5 12 
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In planning the plumbing system the fixtures in the several 
stories should be, as far as practicable, over each other, so that 
the lines of pipe may be vertical, short and direct. A channel 
of proper size is usually niade in the wall, lined with J-inch 
pine, and the opening covered with » face-board secured by 
screws so as to be readily removed at any time and access to 
all pipes obtained. One or more "stops" of plank, cut to fit 
closely around the pipes, set in the height of each story, serve to- 
check every draft of air which might in winter cause freezing. 
It is essential in the cottage that the pipes be arranged so as to 
drain to a single point in the cellar, in order that all the water 
may be drawn from them in case of repairs or of leaving the build- 
ing unoccupied during the winter. 

All the joints in lead pipe must be carefully " wiped." Waste 
pipes for ordinary sinks, tubs and basins should never be more 
than IJ inches in diameter, and their connection with the fixtures 
should be made in the most careful manner by brass screw 
nipples. The connection of all wastes and vent pipes with 
the iron-soil pipe is by brass ferules soldered to the end of the 
lead pipe (a wiped joint is to be preferred wherever it is possible 
to make it) and caulked into the iron hub. If possible every 
waste should have an independent connection with the main soil- 
pipe. In no case, however, should any waste enter that of the 
water-closet. The waste from the bath-tub is frequently, in care- 
less work, made to enter the water-closet waste, as shown in Fig. 



98 



THE SUBURBAN COTTAGE. 



112, and it is also strange that whenever such a connection is 
made the trap on the bath waste is almost always omitted. The 
proper method is shown in Fig. 113. 




Fio. 112. 



Of a very numerous assortment of traps for waste pipes, the 
ordinary cast lead " S " trap is perhaps the best for the more or 
less simple requirements of a country house. It should be of 
the same diameter as the pipes in which it is set, and Jiave a 
cleansing opening provided with a brass screw plug. The water 
seal of the trap should not be less than H inches. Every fixture 




Fig. 11& 



must be trapped. Each trap should have a vent-pipe of the 
same diameter as itself attached to the crown, carried up sepa- 
rately above the roof, or enter a common vent-pipe ; tlie latter 
may make connection with the vertical soil-pipe with ferule and 
caulked joint, above the line of tlie highest fixture emptying into 
the soil-pipe (Fig. 114). Overflow pipes, about 1 inch in diam- 
eter, should enter the waste on the side of the trap nearest the 
fixtures. 
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If a tank is required, it should be of ample size. The wooden 
cafie is made by the carpenter and must be strongly framed and 
bolted together. The lining should be of tinned and planished 
copper not less than 12 ounces to the foot, carried up over the 
edge of the tank and thoroughly tacked. Lead is sometimes 
used as a lining, but it is safer to use the copper. All the joints 
should be carefully soldered. The cover of the tank, if one is 
used, must not be lined. The overflow pipe should open about 
two inches below the top line of the tank, and empty in some 
prominent place, such as the kitchen sink ; it there acts as a 
'' tell-tale." The laundry tubs have a common waste with one 
trap. It is usual to place " safes " or " drip-trays " under the 
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bafiins, water-closets, etc., especially on the upper stories ; they 
are made of sheet lead, 4^ pounds per square foot, with a margin 
of about 2 or 3 inches turned up on all sides and soldered, and 
are usually fitted with a ^inch drip-pipe leading to some sink; 
this carries off any water that may leak from the fixtures. The 
pump, when required, must be of a size and description proper 
for tixe work it has to do. 

Of the several fixtures but little need be said. Kitchen sinks, 
whether of iron or porcelain, are best supported on galvanized 
iron brackets. The floor beneath it is thus left perfectly clear. 
A splash board of iron or tiles should also be provided. A neat, 
clean effect is obtained by laying the floor about the sink in 
glazed tiles. The boiler (preferably a copper, high-pressure 
boiler) should be set on a galvanized iron stand. Its capacity 
should never be less than 30 gallons. The bath-tub is, in the 
majority of houses, of tinned and planished copper, and should 
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be carefully encased. Zinc tubs are used only in cheap work. 
Enameled iron tubs — most excellent articles — are now frequently 
used in the best work. If possible, have the bath-room wains- 
coted 4 feet or 4 feet 6 inches high with glazed tiles. Basins 
are of porcelain ware, of several sizes. They are secured to the 
marble slabs by brass flange screws and plaster of Paris. The 
marble slabs and backs are set in plaster of Paris and screwed to- 
gether. 
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In the selection of water-closets it is necessary to remember 
the characteristics of a good article, and little difficulty will be 
encountered ; they are — simplicity and fewness of parts, arranged 
so as to be easily accessible for cleansing and repair and an ample 
"flush." Closets with the hopper and trap entirely of glazed 
white earthenware in one or two pieces are to be preferred. Of 
these there are several in the market which seem to answer all 
the requirements of a sanitary closet. The *' pan-closet " is to be 
avoided. 

The fittings of the several fixtures will entirely depend on the 
character of the work and the limit of expense. 

The piping for gas should be laid out by a carefully studied 
plan showing the mains, branches, all outlets, etc. All joints 
P p. should be made with wax. When entirely laid, 

and all outlets closed with nipples, the entire sys- 
tem should be tested by hydraulic pressure, and any defect (lis- 
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covered made good. When the pipe has to run across the floor- 
beams, it should be laid as close to a line of support of the beams 
as possible, and thence along the side of the beam to the outlet 
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FlO. 116. 

(Fig. 115). It should never be cut across the middle of the 

beams, as in Fig. 116, as the cutting at that point necessarily 

weakens the beams. These cuts 

should be made just deep enough 

to clear the joints of the pipe from 

the flooring immediately above it 

(Fig. 117). 

All outlets for chandeliers and 
side lights should be accurately set 
by measurement, and when furnished with the cap or nipple, 
should not project more than one inch beyond the face of the 
plaster. 




Fig. 117. 



All the important features in the construction and finish of the 
suburban cottage have received more or less consideration. 
Many topics might be amplified. It has, however, been the 
object to place the matter in a form fitted to the advanta- 
geous use of the student, leaving to him to follow up more fully 
the several departments of the work. 
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